stances, often compounded by a lack of health insurance coverage, providing medical care for these individuals can be challenging. Care often remains fragmented, taking place in emergency departments (EDs) and multiple inpatient and outpatient settings.
The Medicaid expansion through the Affordable Care Act (ACA) will be an unprecedented opportunity to improve access to health services for poor and homeless individuals around the country. Starting in 2014, individuals with incomes up to 138% of the federal poverty level will be eligible for Medicaid in states that choose to expand their Medicaid program. Given the high uninsured rate and low incomes among homeless people, they stand to benefit immensely from this expansion.
Although expanded coverage will almost certainly increase access to health care for many, little information is available on what types of services homeless patients will use when insurance is available. Homeless individuals have high rates of mental illness (e.g., depression) and certain medical illnesses (e.g., HCV or diabetes mellitus). 3---5 Previous investigations have shown a high level of health care utilization. 6---8 For example, in a survey of 2578 homeless patients, Kushel et al. 9 found that 40% of respondents had 1 or more ED visit in the last year, and 7.9% had 3 or more visits in the last year. These previous studies mainly used survey data, relied on self-reported data, or examined medical records of a single clinic, and many of the study populations were uninsured. Although these studies provide important information on the homeless population, the disease profiles obtained this way are not always complete, and there is incomplete information on health care utilization. Furthermore, they do not show utilization patterns for an insured homeless population. With health insurance, homeless individuals may have greater access to medications and preventive care that could reduce use of EDs and inpatient care. In the context of high rates of addiction, mental illness, and cognitive impairment, these crisis-driven utilization patterns may also persist in insured patients while expanding access to a wider range of services.
In Massachusetts, early Medicaid expansions since the 1990s have allowed a high percentage of homeless individuals to be insured under Medicaid, perhaps higher than most states in the country. Although Massachusetts is perhaps best known for its 2006 Medicaid expansion, unaccompanied homeless men and women were most beneficially affected by its 1115 waiver expansion in 1996. This expansion opened MassHealth (Massachusetts Medicaid) to chronically unemployed residents, and doubled the percentage of unaccompanied adults with Medicaid benefits from 30% to 60%. This expanded access to a variety of services for homeless men and women. The 2006 expansion built on this base and increased the percentage of insured homeless men and women; internal Boston Health Care for the Homeless Program (BHCHP) data demonstrated nearly 80% of patients have Medicaid or Medicare coverage.
Therefore, Massachusetts served as a unique environment in which to identify patterns of Objectives. We studied 6494 Boston Health Care for the Homeless Program (BHCHP) patients to understand the disease burden and health care utilization patterns for a group of insured homeless individuals.
Methods. We studied merged BHCHP data and MassHealth eligibility, claims, and encounter data from 2010. MassHealth claims and encounter data provided a comprehensive history of health care utilization and expenditures, as well as associated diagnoses, in both general medical and behavioral health services sectors and across a broad range of health care settings.
Results. The burden of disease was high, with the majority of patients experiencing mental illness, substance use disorders, and a number of medical diseases. Hospitalization and emergency room use were frequent and total expenditures were 3.8 times the rate of an average Medicaid recipient.
Conclusions. The Affordable Care Act provides a framework for reforming the health care system to improve the coordination of care and outcomes for vulnerable populations. However, improved health care coverage alone may not be enough. Health 10 Augmenting previous studies, this study provided a unique perspective by analyzing claims data for a large sample of homeless people with health insurance coverage. In addition to providing a comprehensive understanding of the disease burden among homeless individuals, this data set included both behavioral health services for mental illness and substance use disorders (SUDs) and general medical care. This provided an opportunity to understand current service use across these sectors in preparation for the integrated care envisioned in future care models.
METHODS
BHCHP was established in 1985 under a Robert Wood Johnson Foundation Grant to improve access to high quality medical care to homeless individuals in and around Boston. Since then, the program has become a federally qualified neighborhood health center and now serves more than 12 000 individuals in an outreach model, at dozens of different sites. The model of care is a person-centered multidisciplinary and culturally competent holistic approach to patients. Clinic visits are a mix of urgent care, episodic care, chronic disease management, and preventive health care. Services include outreach directly to the street, soup kitchens, and adult and family shelters. The program also runs a 104-bed medical respite unit, providing 24-hour medical care for homeless individuals who are too sick for the shelter or street but do not meet criteria for admission into an acute hospital bed. The program is integrated into the medical community, providing critical health care to homeless individuals in Boston. 11 We studied merged BHCHP data and MassHealth eligibility, claims, and encounter data from 2010. MassHealth claims and encounter data provided a comprehensive history of health care utilization and expenditures, as well as associated diagnoses, in both general medical and behavioral health services sectors and across a broad range of health care settings.
Study Population
The final study population included 6494 BHCHP patients with Medicaid in 2010. Although the BHCHP database showed 6846 potential Medicaid recipients, 343 individuals were excluded because they were not eligible for Medicaid and 9 individuals were enrolled in Medicaid managed care programs (Program for All-inclusive Care for Elderly and Senior Care Option); we did not have access to their health care utilization records.
The analysis followed the framework of the Andersen Health Care Utilization model, which classifies variables associated with health care utilization and expenditures into 3 sets of factors: predisposing, enabling, and need factors. 12 We incorporated population characteristics in the domains of predisposing and enabling factors, and included disability and disease burden for need factors. We obtained demographic characteristics information from MassHealth data, including member age, gender, disability status, and Medicare enrollment. Race/ethnicity was derived from BHCHP data, which provided more comprehensive information than MassHealth data. Disability status was determined by the Social Security Administration or Massachusetts Disability Evaluation Services. Major MassHealth coverage types included standard coverage with full Medicaid benefits and basic and essential coverage that were similar to the standard coverage, except for long-term support and services.
Disease Burden
We identified members with mental illness, and selected physical conditions using the International Classification of Diseases, Ninth Revision, Clinical Modifications 13 (ICD-9-CM) diagnosis codes in MassHealth claims and encounter data. The grouping of ICD-9-CM codes for diseases was based on the Clinical Classification Software developed by the Agency for Healthcare Research and Quality.
14 Mental illness diagnoses included schizophrenia and other psychosis, bipolar disorders, depression, anxiety, and other mental illness. SUDs included alcohol abuse or dependence and drug abuse or dependence. In some instances, behavioral health disorder was used and referred to mental illness or SUDs. Members with co-occurring mental illness and SUDs were identified. We specifically identified patients with several prevalent medical diseases, including HCV, HIV, cirrhosis, asthma or chronic obstructive pulmonary disease (COPD), hypertension, congestive heart failure, ischemic heart disease, and diabetes.
We used the DxCG score to evaluate the overall disease burden for the study population. DxCG is a subsidiary of Verisk Analytics and is a provider of predictive modeling software. The DxCG score is a predictive modeling tool that uses the Diagnostic Cost Group (DCG) methodology and benchmark data to estimate a populations' disease rate. 15, 16 In the DxCG model for the Medicaid population, the DxCG score is set to 1.0 for its original development sample of the general Medicaid population. In other words, DxCG scores greater than 1.0 indicate higher disease burden and scores less than 1.0 indicate that the disease burden is less than the average disease burden.
Health Care Utilization and Expenditures
We based the analysis of health care utilization and expenditures on paid MassHealth fee-for-service claims and those reported in managed care encounter data by MassHealth contracted managed care plans. Medicare services that generated "cross-over" Medicaid claims (for supplementing Medicare services) were included in the analysis. However, Medicare Part D pharmacy utilization and expenditures were not available for this analysis. General medical care and behavioral health services were reported, and analyzed separately and combined. Major health service categories and settings included hospitals, EDs, ambulatory care visits, prescriptions, dental, and outpatient detoxification. Inpatient detoxification was embedded in the overall hospitalization numbers. To assess the distribution of total annual expenditures, we ranked individuals by annual expenditures per person and then classified them into 5 expenditure groups.
Homeless individuals are at increased risk for exposure to HCV, and previous studies have shown increased prevalence rates. Therefore, we included a separate analysis of utilization among patients with HCV.
Additionally, previous studies showed that treatment complexity increases for individuals with mental illness and SUDs 18, 19 ; therefore, we also conducted a separate analysis of utilization for this group. Finally, we compared the overall health care utilization between those with and without co-occurring mental illness and SUDs and between those with and without HCV. The v 2 test was used for comparisons for categorical variables, and the t-test was used for continuous variables.
All analyses were performed with SAS statistical software, version 9.2 (SAS Institute, Inc., Cary, North Carolina).
RESULTS
We focused on results from the combined analysis for the 6494 BHCHP patients included in the study regardless of their dual eligibility for Medicare and Medicaid. Data available as a supplement to the online version of this article at http://www.ajph.org provide detailed results from separate analyses for dual eligibles and Medicaid-only members. The majority of BHCHP MassHealth patients were male (71%), and the mean age was 45.5 years. Forty-four percent were non-Latino White, 32% non-Latino African American and 15% Latino; 58% had disabilities, and 27% were eligible for both Medicare and Medicaid (Table  1) . On average, homeless individuals were enrolled in MassHealth for at least 11 months in 2010.
Homeless individuals experienced a high disease burden, including chronic diseases, infections, mental illness, and SUDs (Table 1) . More than two thirds of the study population had some form of mental illness, with depression being the most prevalent diagnosis. SUDs were also highly prevalent (60%). Furthermore, almost half of homeless individuals (48%) had co-occurring mental illness and SUDs. The study population also had a high prevalence of several selected medical illnesses. There was a high prevalence of infectious diseases, including HCV (23%) and HIV (6%). Chronic diseases were also prevalent; 37% of the study population had a diagnosis of hypertension, 26% had COPD or asthma, and 18% had diabetes mellitus. The overall disease burden represented by the DxCG score was 3.8, which indicated a substantially higher burden than the general Medicaid population. 16 On average, this homeless population had 10 ambulatory care visits annually. They also used EDs frequently, with an annual average of 4 visits and were hospitalized, on average, at least once a year. Notably, 20% of the population had 6 or more ED visits and 12% had 3 or more hospitalizations in a year. Moreover, approximate one third of ED visits and half of hospitalizations were attributable to behavioral health disorders (Table 2) .
Homeless individuals with co-occurring mental illness and SUDs and those with HCV had high health care utilization (Table 3) . More than one third of them had 6 or more ED visits and more than 20% of them had 3 or more hospitalizations. Except for hospital length of stay, health care utilization for these 2 groups was substantially higher than those without these conditions (P < .001).
Homeless individuals had high health care expenditures-$2036 per member per month compared with $568 per month for all MassHealth members. 20 Almost half of total annual expenditures were incurred by 10% of the study population ( Table 4 ). The 2 highest categories of health care expenditure were hospitalizations and ED visits, which represented 40% and 11% of total expenditures, respectively.
DISCUSSION
Medicaid expansion under the ACA could improve access to care for homeless individuals across the country. This study was a unique analysis of a Medicaid claims database for homeless individuals in Boston, Massachusetts, who already had health insurance. Our findings reinforced the understanding that homeless individuals have a great deal of physical illness, mental illness and addictions. This high disease burden adds to the existing life stress created by unsafe and uncertain housing and the daily search for food and clothing. 21, 22 In this context, conditions that could be managed in stably housed patients become life threatening.
Diabetes mellitus was an example of a disease made much worse by the social circumstances of homelessness, including limited access to nutritious food, an irregular meal schedule, inability to refrigerate insulin, and challenges of carrying needles. The prevalence of diabetes mellitus was extremely high in this population (18%) compared with the general population (8.3%). 23 HCV was another example of a disease made worse by the social circumstances of homelessness. The prevalence in this cohort was 24% compared with 1.8% of the general population. 24 Treatment and management of HCV typically requires access to sophisticated technology and medications and management of multiple medical appointments and procedures. Adherence to treatment regimens are complicated by being homeless. Mental illness and substance use disorders, prevalent in staggering proportions in this group of patients, further complicate management of chronic physical illness. Previous studies showed that these behavioral health disorders are associated with lower quality indicators, lower adherence with prescribed treatment, and higher health care expenditures. 19,25---27 In this analysis, we found that the presence of HCV resulted in higher utilization of many services, including the ED, hospitals, and outpatient services. Overall, our findings showed that homeless individuals used the ED 4 times a year on average, and 20% of the cohort had 6 or more ED visits per year. In comparison, only 1% of the general population and 5% of Medicaid recipients used the ED 4 or more times a year. 28 Hospitalization rates were also high, with these individuals using the hospital more than domiciled patients. Hospital stays averaged 1 per year with an average length of stay of 7 days. Additionally, 12% of the study population had 3 or more hospitalizations in a year. Previous studies of homeless individuals showed that lack of health insurance was associated with more use of acute hospital facilities and fewer ambulatory services, 6 but in this insured cohort, rates of ED and hospitalization remained high. Behavioral health disorders appeared to be a factor associated with higher utilization. One third of ED visits and half of all hospitalizations were attributable to behavioral health disorders. This was consistent with previous studies that showed that behavioral health disorders were associated with increased Medicaid expenditures. 19 High use of the medical system was reflected in health care costs, including a per-member-per-month expenditure of $2036, of which one third were for services directly related to mental illness or SUDs. (31) 1-2 1157 (18) 2126 (33) 1932 (30) 3-5 454 (7) 1139 (18) 1168 (18) > 5 419 (6) 937 (14) 1404 ( (83) 4958 (76) 4287 (66) 1-2 765 (12) 1143 (18) 1436 (22) > 2 360 (5) 393 (6) 771 (12) Hospital length of stay, d Even among this population with higher than average costs, there was a subgroup of very high service users (n = 650; 10%) who were responsible for 48% of total expenditures ( Table 4 ). The greater flexibility in payment and service delivery provided by the ACA could be used to provide intensive, targeted services to high need groups.
In implementing the ACA, which is designed to profoundly enhance access to care, states must determine how to incorporate the new recipients of Medicaid into the health care delivery system in the most effective way. Our findings provided a window into the health care utilization patterns of one of the most vulnerable subgroups for Medicaid expansion. There are several implications to these findings.
First of all, states that begin to enroll homeless individuals in Medicaid systems should understand that these individuals will have many unmet needs and require enhanced coordination of services. There might be concern about the costs of medical care for this population. As our findings suggested, the burden of medical and behavioral health needs are high. Therefore, it is not surprising that costs are consequently higher because the burden of disease is up to 4 times that of the general Medicaid population. However, states are already likely to be paying for services for homeless individuals in less effective and fragmented systems. In a recent policy paper from the Kaiser Family Foundation, Holahan et al. 29 evaluated the cost of coverage under ACA Medicaid expansion and found that extending coverage could actually reduce costs, and some states might see a net savings with Medicaid expansion. Enrolling and caring for this population in an effective manner can be challenging, and health care for the homeless programs can be crucial partners in outreach and engagement efforts. Specialized health care programs, such as BHCHP, work to improve the fragmented use of the medical system by assisting in Medicaid enrollment and providing integrated care that follows the Institute of Medicine's core principles of public health, including identifying community health problems, mobilizing community partners, linking people to needed health services, and promoting health and safety. 11 Following this framework has allowed many homeless individuals to start to access the medical care and services that they need in a timelier manner. Furthermore, integration of care under patient-centered and integrated behavioral health and medical service models hold future promise. Second, as more homeless individuals obtain needed health insurance under the ACA Medicaid expansion, it will be critical for providers to establish care models that take into account the high prevalence of behavioral health disorders. Our findings confirmed that a majority of individuals have mental illness and SUDs, either alone or co-occurring. Better integration of behavioral health services with primary care will be critical. Although BHCHP improved the integration of primary care and behavioral health services through co-location of providers, shared medical records, and shared case conferencing, the development of Health Homes under the ACA could further provide additional funding to better align health care financing and delivery.
Third, our findings showed that, even within this cohort of high users of the medical system, there was a group of super-high users. The top 10% people incurred almost half of health care expenditures for homeless people, and a significant proportion of the study population had frequent ED visits or hospitalizations. This group needs to be targeted with new programs and more efficient payment models based on community outreach and engagement. Current efforts on targeting high users tend to focus at the practice level and result in improved quality of care but do not address the more systemic issues that require better alignment of incentives and data integration across different sectors of the health care system. The ACA is an important step towards more systemic improvement across the spectrum of health services. As the ACA promotes investigation of alternative models of care, there will need to be a focus on data-driven coordination of care across the medical care system. Fourth, although out of the scope of this study, it is difficult to address the health care needs and disparities of this population without addressing their housing needs. Studies show that housing homeless individuals results in lower health care utilization and improvement in health. 4, 5, 30, 31 Housing should be considered as a benefit that improves health and is a potential cost-saving intervention. There were several limitations to this study. One limitation was the use of ICD-9-CM codes instead of chart reviews because claims-based ICD-9-CM codes might not capture the entire clinical picture because of underreporting or underdiagnosis. 32 The high burden of disease identified might still be understated. Furthermore, these analyses were based on analysis from a single year and did not allow comparisons over a longer period of time. The Massachusetts Medicaid expansion has been a slow process since the 1990s, and made a pre-expansion cohort difficult to discern. Additionally, since 2010, several new interventions have been initiated at BHCHP, including a patient-centered medical home initiative, which might change utilization patterns. We did not have access to utilization data on the 20% of homeless patients who did not have Medicaid. They might exhibit a different pattern of health care utilization, but we were not able to comment on this. Additionally, because of data availability, this study focused on 1 city in Massachusetts, and therefore, we could not comment on any regional variations. Given these limitations, these baseline data could be used for comparison purposes for future investigations. Future studies should focus on further clarifying the effects of being homeless on health status and risk stratification, as well as controlled trials on the use of housing interventions and integrated care models. This study demonstrated the clinical characteristics and medical use patterns in a homeless population with Medicaid coverage. Medicaid expansion will provide a unique opportunity and will significantly improve access to care for homeless individuals. However, it will take extensive collaboration across different state offices, provider networks, community and human service organizations to manage the care for this population in a cost-effective manner while ensuring high quality of care. The data provided in our analysis should provide clinicians, administrators, and policymakers with important information on an understudied and vulnerable population with a high burden of illness and need for coordinated, high-quality care. Correspondence should be sent to Monica Bharel, Boston Health Care for the Homeless Program, 780 Albany Street, Boston, MA 02118 (e-mail: mbharel@ bhchp.org). Reprints can be ordered at http://www.ajph.org by clicking the "Reprints" link.
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